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(54) LIQUID CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To provide a single plate system, small-sized, and light super- 
high definition full color liquid crystal display device by a field successive 
system. 

CONSTITUTION: This device is capable of obtaining high-speed response 
since a ferroelectric liquid crystal is used. Since the element is provided 
with a characteristic changing a transmission light quantity also when the 
voltage is applied while a liquid crystal molecule optical axis in a stable 
state of a ferroelectric liquid crystal element at the time of applying no 
electric field is made to match with a polarizing axis, the gradation display is 
enabled, too. A single crystal silicon substrate is used for a base substrate, 
and a switching transistor is formed in a silicon layer. The transistor with 
large current driving power, in spite of a minute size, is obtained, and since 
the package density of the element is large, two transistors and an auxiliary 
capacitor are provided at every unit pixel area. A data signal is impressed 
to a liquid crystal LC through a first transistor Q1 .and a second transistor 
Q2 to be stored in the auxiliary capacitor Cs simultaneously. Even when the 
first transistor Q1 is turned off, the second transistor Q2 is driven 
according to the data signal stored in the auxiliary capacitor Cs, and since a 
voltage is applied from power source to the liquid crystal through the 
second transistor Q2, there is no fluctuation in liquid crystal potential due 
to a transient current according to the change in orientation. 
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[#3f8SjR©*8H] 

=i>m*mtz>m*&t&2<Dmmztt-rz>ZifamLi, 
km i <D&m<D&m&m&mmmw±.\zmi$.2tiiztii 

«©3Mi«tt«6-c*?K K+y^X;^^ yy«© 

<? \z>>f mz& o&i>mmt<ntzm$im i x« 2 ©v>-r 

[i»^4] ^ie^2®s«cDfietS)i^tco^yif>^M 
mt>mznz.ffimm3 \z$m<Dm&^mm. 

[gf^«6] «rffimios«»cistte,nfcSiii6]^<!:M2 
©*«»;:«»* &nfcEfa*fc#»fc**mT»jssn& 

[B#J57] SJI2mi©S«tC»tt&nfciBlfiJKi:Sl2 

■sgfc&K 3 x» 6 ©n-rnj&>KSB«©s*s^£fi. 

feSB&^lCi9&«^6B#£8JiaL<T, — #©;< 
gfi©^B>;#ft. 

3^8B©««tfrfc. 

1 ■■roBjftHPWS 1 1 5 'J8>firFTr**lt#18 KB 
«©ttft«jK«fi©Kft#». 

£££391 ft:* 2 ©»«t*s, KM 1 ©««©¥&&-> 
'J n 2 o««»c»r*»l*Iiii t U 



(2) *J§B¥7 -6 4 0 5 1 

©x-f ^^>*r«T. M2©x-f y^^jR^.ttftt 
■MUMS' U 3 >B±&fg 1 ©aiS^ffllteEjfcSEilS, He 

©X-Y *j9->9*rf: **2 0X-f7f 

mmivx-i y^>{fm=f-\z\-m^&m. &m*m. m. 

*Mft#«©-**«fct«BE» 2 ©X-f y ?>^*^3WMIS 

t salmis t 3 n, 

2 ©««©kis 1 ©*«©^r6ia±»c«K^ 1 ©« 

Kft*«#> 1 ©X-f y9->9WFtZ» 
20 »LTSE^l©X-f y^^JS^&ONfc-rS*^-, tt 
flCXI' y9 t >^SH t *aUTR^2©X'f yy^>^ 
B^Ky*— *«****."n*iB2 ©X-f yy*>if*?fc 
ONKU tfcft.2©X^y^>^£?£^<*nfcttlk 

s^m® t tcsrarr * Ksseg®® <t ©fnj©m*is 

X-f yy t >^B?iWON©JW|««t»fcK»8M»fc«»a 

nfcKx-^m^-rSM 2 ©x-f yf>^soN c 

50 U K«S*>6eE^JRmffitKjt#l^ieffii:©W©K!fiSI 
BttlMHzttg 1 ©X-f ?f>i'*f)JlON(OjH!S|it"i: 

ft. 

[*E91©j¥fll&tt91] 
[0 0 0 1] 

[»*-h©*IJS#»J **Wtt*ft««*BfcWr*. 
J*b<tt. — ^HJB^C**KJ:*ili*Ma. *»*© 

[0 0 0 2] 

40 [«e*©tt*B] «SS^^SB (JWT, «S^*StHL 
CDiK^ti) liW*5#-^^fH;j?3 > 
(HT. TVtBSfTfS) ST«l2:<^fflfl2^aiA/T^ 
ft. CRT(r^e.Jti^*#tt©B5?^. ^M6S^©^ 

^©«S?e«IC^Ac^©^i®£«b^e. ! b, filr>« 

*, tHi: C R T t L Tt * 

8feft*«lt*-&nTliS. -€■©*■?*)* y—fbSW©efcfi 
tt*a©a*tt«BKHt>«B«ife#^*DBB36:ffiB 

50 [0 0 0 3] rau^jgfej tP? 
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(3) 

3 

«n-5fc©T*-S. AnO©BK-fe«±©#**A!it-r-5 

-6. CKOdtJCS^^T^roHMfe, R (Red), G 
(Green) . B (Blue) ©finffiJgfetCfc Q&M 

[ooo4] — oit mmumm&i £^t>nz>mm& 

ipJfflT'SNTSC (National Television System C 
ommittee) ^ST, £©7j5£Ttt:S*&g©9i«©^ i0 

K£oT— T3©fe£«fg;*-t!:*fc©T;&-5. NTSC# 
ittBSSi tSi£tt)Jf« 5©TS«EO* 7-T V©g 

ip^t^oTV^o La»u ratiMojfes&j ft 
tt, ra5!?©lMX£APg©a©^W^1^Tf::b& 
tttlfi, R. G, B&£'©Ilfe$<JUlTbS-5©T?. d 
©MBiaffi^fi&£&*&l^lifl^£:fr3 :/a S?x ^ -> 

[0005] t)5-^it r^jntejifej t^fcns 
•bore, LCD©*?- (tcjS^-r-5«^-»c«R, G. 

B HgC©* SHftCD LCD 

EftOLCDCftO- tSclCtiiSjl^RS^-St, -^-CDtBi^ 
gfTttR. G. B©|*J©— &XU J t<Z>m&C>n&W&.V 

10 0 0 6] *9-LCD(C-p^T«±E©J;-57&:^ 
tt©«lj£ ^f^7t LT©/ vf t 3 >T v ©^p^tc 

ttSlVMC«S-r-5#teT*'5. ift«tffltt£ii#bTiii}St 

h#?-b. ■D**«fiTbT»«**«Tf*. mum** 

^©Pn1S^^a-r^>*9— fc©7j3£<hbT. 3! 
T K*f <t 5 *tSS^ 6 7 H 7-7j3WJ?, 

[0 0 0 7] CD^-^FJRJfcarjStt ran^su&iiej 

in?«ftsffits£*ijffl-rs. d©^T«Am©a©Nf 

R8«##«6©&#£*iJffl-r-5. -f&fcts8l8tWft6©*» 

o»^^ji^fTAre©a(c«-t-©e©^b!OWJT^ 



^15^7-6 4 0 5 1 

$t*i<z>mm&wm<* &&mmiz*&tiT^s>. s*u© 

* 9 - T vmmtt}* Z\<oy j —)\> H AM^jST* -3 
[0 0 0 8] ©LCD±lC©ffi*R&j&t i &. 5 «-fr, ^e-co^ 
©"C. H^SS^-sr^ffibTfcS^-ffclrtt^^t^ 

Sig^S© J: 5 fettfto LCD fcfiJfflT -5 C £*ifc<r>© 
[0 0 0 9] C©7*-JWFJH3fc#5fc©j&^--- it&m\z 

-z^xmwrz. mi 9\i¥-wLm<o&m&&m#:®K>& 

2 9C. •?-\?>*-7 4)\s?2 9M. Hfi7-c;^2 9Y 

#©&9ig«t 2 0. 21 ©*frR)-r-5^ES©-e-n-6n©^: 

®JC0^bfrV>Sl8«ffi£^s£U 2 1© 

WlC->T>©-fettfe*S:#trflSS2 2*^«EbT«l^ 

[0 0 10] <<)V5> 2 9Ul$—tt<DmW&n 

2 3. 2 4 <Dtt\dl-rZ3Lffi(D*:tl^n(D±mizm7xLl3i 

^mwm.®*mf$.is> 11^23, 2 4©wtcv-^>^ 

[0 0 11] n&y-< 2 9 Ytt-*f©SWStR2 

6.27 ©m i^j-r •sxsw-en^n©^® izt>rc o 

b^^SKUffi^^figb. M*S2 6. 2 7©ratffi 
©-feteesfi fcdtrttEA 2 8 £:frffiLT*tj£SttTV> 

[0 0 12] ^7>7^M2 9C, V-^>^7^^ 
2 9 4 )V9 2 9 Y^n-^tlX-f y^ 1 ^ 

^I1K3 0C. 3 0M. 3 0 Y=£^bT35SS5mjS3 1*» 

e»35ftsmjE6*^»&$n-5 <> x-f y^>^iggS3 oc. 3 

0 M. 3 0 Y tt^7R^I«tHi?S 16*^ ©^«#C*-^ 
2 9 M. >C M29Y C3?i^®)EE^EP*nbT^-7 

^•^^SffiSft-r-s. c:©j;5tc:€-x^;i-^©ON/oF 

»^tA*f^©e^t©M^Ki#*^-r. 

[0 0 13] 

[«1] 
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[0 0 14] JigBWiSft^-^^-Sffl 
^t3*T<OWKlC*3V^Tv-y>7^^2 9 CfcfgJEE 

Trepan sn-o^. m§kttJ\3.nm*m!ihT*,m?>iz. 
fo<g\B\ig.&mzMfeLr^2>. tot, wsiitucimff. 

WI?;tl0#SJ&3ftTtK ^ISi:->T>7-f &9 2 9 ca* 

5. «E-pT, RfSd t27j>e.^J t3*T»K8raTR»C*5Vi 
T3tS«?^S 1 5 ©MfctettSMUtttfc*. 

[0 0 15] £ATI^^«C -?-V>?y4)V? 2 9M, 
67^M2 9Y, ~/-T>y4)\>9 2 9 C©«a"C#7>r 
;P:5"vCDmiE©B13!JII^J*Ojl$n, TfcjSiR^g: 1 5 ©g 

[0 0 16] £KJi(D&r>ti.^m£zn*>\zmt>nzzi: 
[0 0 17] 7^-^FBS^^;C5*7-SW$r 

ztmmm* ftmffl-cm^&mz&n, /j^, @ 

I<D*7-LCD^T?f5. 
[0 0 18] 

[*5!W*^*b«t5i:-r^liS] 7-< 

[0019] (i) LCTHDfe&mmanm'&tmiRrU 

[0 0 2 0] (2) ^y^>^m^-m^n^m^ 
[0021] ( l ) <n L c D»^af£cDi«sai4 

i:«^^<D^3£tt{CO^Ti5iBq-r^. 0 2 1 C#JKh 
5 ^i^X^ (Thin Film Trans is to 
r. ETF. TFTilS^T^)) ^n7ff^77h 

lelKCD^ttlsIKSr^-r. C<DK»H]2S«TFT 1 0 3. 
&f!Miffil 0 7, f0cf&s§fSLC, ttftfiffil 0 8*5£tf 
*S8>J!£SC s £=£T*. TFT1 0 3(Oy-hm8il 0 



(4) 4$&ii¥7-640 5 1 

6 

4 ion;, v-xeSi 1 o 5 \Z?-?m l o 

2 k. h u-f >«iffi i o 6 te&mmm i o i ^xsmm 

SIC s KStfftSftT^-5. "r—Zffi. 10 2 fcte^iii 

&g£jMra>«#&tfc*7£Sigai o i ic^^sa 

. m&mi 0 1 IC&ggSftfcTFT 1 0 3*<ON*tSg 

mmmm 107 £2fi6j«« 108 t<offlizm.m*oviQ2 

10 ft. S1I10 7. 1 OSntDffiS^iLC^ffittgf 
C s K^-^ffi^Atfi^giLTgtlr&Stt*. 
[0 0 2 2] c:©J;^»«t^OTJ«SffiS!|[ilK*Wr-2>^ 

#©Htfe©^<3lfc;09i£&S3 OH zK±tt St. 7 

mm<D&7K9$W\f*l\Z. -TtS:*?S 1/3 0#£Al*J 

g. B<D=&c>m&*mx.&KLfc\jnt£t3Lt, 

7M7-IItLtMt5. IPti. ^JSifcifeS 3 

7fU3:9 0Hz tftO, ;r©»-&£LCDi;:g;fc£ft*:g 
^ESWttiftl 1 SUffrifc*. LCDttCOB#r^rt(0 

Tfc*>1^ S^iiSn/t^-^^tS^tDl 1SU«»© 

&£/W tfv'a^fflCOl 1 2 5*it5t, 

[0 0 2 3] $t\Z, (2) 0)74 — jh*ik#;*>5— #5$ 

[0 0 2 4] ffifftO/W K3>s >tt2SlC*fJ6L;fcH«fc 
#-5fc»lC«. ^IS&l 1 2 5*, "r-fmtLl 8 7 

5*d^^-r*2>. z<d®-£ s M&momwi[Bi&izm$i 
tiftz>*-< vf-^sirm^vwiwmmtmi o 2khz> 
?~!?m<»mm®m\zmjc2t\2>*-i y^yifm^om 

ft&ffil. 19 0MHz K±7j^Ht^-g.. 

[0025] z\<b^\zy4-)V)*m*&33:iz£K>fi 1 7 

[0 0 2 6] £TF> Z.O&oUm&VX'i vT-yiffhft 

ttPt\z-o^Tm)-tz>. 

[0027] m^nTBmmnmmzu-mziJy^m 

TFT05^ttl4*n^«fi£-rS»K©ffi^Tft*S^ 
5£> [0 0 2 8] ©7 ; t;l'77Xi/ , J3> 
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<3>SSfi#y5' , J3i> 
[0 0 2 9] (DTtJ^TXx'Jn^ias 5 cce 

orning 7 0 5 9 Wlfflt?t5..l*U^ 
ISoSflftf7Xtt6 0 0 < C£A±Tfflat-'5Cd: 

K<7>m#ja*Sffi;»/ie«0. 1 ~0. 5 cm 2 V S- 1 ^ 
->U3>-r^£-r-5TFT«ONfi*n:*^#V^T, F 

[0 0 3 0] ©<£®# y -> u n >«s^wroy ;p«a 

fc£??-5. SilSj&Si&Kfcj: 5 5 0-6 0 OtTM. # 
U ->>J 3 >T F Tit7=e)Vy y 7 3 >TF T«t 0 *> 

t&o. nzmmmmmue mi-^mso «5 0cm j 

[0 0 3 1] ®*»3|<US/U3M4»St!H*fc«n*5iS 

»«±k»i«t* 1 1 2 o ot:gs*r<Di&flre«J3T 

£5©-C, =9(D*S©rtTfM[t)S»ft<$ft©T F T 
jWSMSTS*. fS?Mi«StfeUl OOcm'V'S 

4TFT*t{|5ns©T> I CrofPKyn-feXSrjS^T 

[0 0 3 2] L^U #>JS/'j3>*«lr»Tf|t«Lfci» 
9 >> ? ^^tl7 ; E;U7 t X > >J n h 7 > V 

7.9 ^a^fmmm^. ma^tfttcmos 

St, 11^ U -> U 3 >T F TTB 5 MH z gS, iiSiS 
*U-> , J3>TFTttl5MHziat. iffll^Ji 
S«7 Fflg*:755£©rt 7 — L C D*7KSfi*^ 

TFT*<*a^nTH^ >J ->'J 31>£fflV>fc 

TFttt'J— ^m&&*S?cir^<DT, ON/OFFM* 
#<-r«fc*iZf4TFTcr)1ri-X&7<g<'rs^. TF 

[0 0 3 3] #8Wi£©<fc5fcS&l§£S?&U 




(5) $$§8^7-640 5 1 

[0 0 3 4] 

wrsMSK^2»s«tcwrs^rsjffltLT. 5$s§fi 

[0035] j&sssjswm. mm&ffim&Wis,i>t3r7 
m.mm£K>frt<<. a>3>, &e.-a-A.«iig*^n-Tv^. 

[0 0 3 6] $>Z>mmMT\Z. SfliaS«©ff}gB5fi^«1* 

asiHM^®±£ffi tciw^i^^K^e. j&«i2i*itt#qej$ 

[0 0 3 7] <feSf£$&fllTte> iftfBSS 2 cDg&£DffifaB? 
[0 0 3 8] fc^SSMTtt. Mf2§aS§«ttS£ll©^ 

[0039] ssfttterct*. md&io&mzmtt*, 

[0040] tozmmm-cte. tiimmiommzzmz 

[0041] *&wv>m&m*imwommj}mz. mm 
30 \zmi£&i/vz}>Mtt-rz>mi<Dm&iLmmt£m2c> 
mm i y 3 xpsrwrs® 

Sr^2«»«Jr^-r*^l«]MtL,T. sasss®^!.* 

\zmmzntzmm*&Tzm&&7Km&<omM7jmz& 

[0042] assseiserm, Mi&mmm&m&onR 

[0043] &zmt6w?\i* m^m^mmmm^mm 
ismz&^x. i wmo*ti**mtfi 1 1 5 u 

[0 0 4 4] *%^CO?flcS**^@«K®l7j}*tt, ^ffi 

ic*i^a-> u 31 >e*w-r-5^ 1 cis tsw^m 2 « 
a« 1 ©as<D*fes-> y 31 
50 *6km2<Dsm\zioi-rz>tt\i>m£LT , &mm&m§k&&. 
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«, RSSl ©X'f vf-lf?*?** m&2<DX-(y^>tf 

&m&m%m®mz&mm.m&®v<c>n, 1 ©x^r 

©X-f y^>y^tc«K«IS^S©-^i:«2gtKi^ 

sumst^igt^n, K^2ffls«tc^ i ©gis©# 

umtz&^T. i*£x«*&**Hi**ifcji i ©x^r v 
?->>fm?\zmmisTf&& i ©x-r ^>^fsoN 

©X-f 7f>^ifl:T-^if«WT^2CX'f 

©lite^A. H«*ct*wiM6r*fc:«5 s -$'— 
#u k^i ©x-f-y^>y^*soFF©wm t t j > ® 
m i ©x-y y ?>ifm?woN<Dmm*> tzmmtbtemiz 
uft-stifrmT-fm^-vmrn 2 ©x-r y =f-yv%=?-* 

ONICU SmM^SK^«ffitS^lRlffiffit©W© 
KStSili&aK.fMcgiSg 1 ©X-f s^>if*WON«»W 

ra* tra ^mtt^^^^sffi&Biiiii-r^fSa*^©© 
mwifsmx&^x. *<Dz.t.\z£.r)±Mnmmf$.isft 

[0 0 4 5] 

0&mW.&mih\*.'£mVtmxm&*WmLX^< tSiS 

3pIfflTS©T»»l^7r?t>nItiT»«>. 
[0 0 4 6] ^-*aHRC**ft5/'J3>««Sffl^. 

X -f y > ^ h 5 > v> X ^ £ -> U 3 >mmzmt&T2> © 

»f£ jOTTtttt X * v ^ > ^ K 9 > * *»* C £ )^ 
[0 04 7] ttWHK*^*******^**© 

*»fc»*StlT^5. Sll©h5>^X*©F 
W >«fflKj^fi©— *£, jB2©h9>s>x*icb» 

©h9>^x^ttmagt^5R«ffitfe«5i»snTv>*. 

[0 0 4 8] Il©h7>Wi'ttf-*'i^I2ro 



(6) #1111^7-64 0 5 1 

7*-7*« ^«BE*3JinT2.fe«c.©X'f »^>y h 5 >>? 

X;*T?&<5. £©tB2©F9>$>X*»4Sll ©h7>V 
X^A^7LT l b, ^ClCfll ©hv>>>X*ritON£tl 

[0 0 4 9] aiSt«tt»tS«eS»ffi*»L, mjEE&BJ 

10 iahitmzk*m§&T<nwfa<nmtiz&^x&mmMifi 
ssn-s. jtaMRKT'-^-t^tfatn^wtti 125* 

©*3fci»«: 1/3 0#t?^S-rSi:, 7^-;l^HJ@i>c* 
&M*.XffitlZ>ZLt.lZ&2>. ±8a©<fc5fe*%IB©#}^ 

Kiintf. 1 7^-;uH©ra. tiw®miz'mA2wty : 

a? [0050] 

[ffeisflij £tf. #$Bw©*ttM«i*iJMii-r*. lcdk 

*HTWlCl»W«:**39*K**n*«'frfcl4*H* Oft 
ft) «lCX^y^>^b7>^X^£«;L;t7^aV 

^vh'j^x^3S;©LCD^fflv^n-sd^ zwtpt- 

4WbV9 X^^© LCDTffiVi 6 fl«KJt©ft«n 
ftSSt-KKiaU^T-f yl't-H (Twi s t 
e d Neraatic: £TF, TNt- H 2>) 

a***. ^©TN^-Fttttft-fe^rtwatft^H 5 -©*)^ 
Bi*ibT*»^*R«9 0° to cb, — feaffMHE 

50 ©wictKHrte/ufciMU -^©-tji/©jt^wfta, -r& 

to*. «iS#Kf©lg3t«fi4i:«l?Hltn^F©fii3fc«»#e 

[0051] c<omskfrf-e>mnmi3&&wm-rznft 
«saE»S4tL„ i©fffiA^©ae»ai©ffittte 

•5. 9MI*ttMA*m>*4tii*aH4iN. A. Clar 
k and S. T. Lagerwal 1, Appl. P 
40 hys. Lett., 36, 899 (198 0) ; &M 
PS56-107216 ; *ffl#if|g4 3 6 7 9 2 

4Wi:»*4nw*. 0ic5fisi«tts$s©aB» 

©^A^T«EI1 (a) C^T«fc5C*RJS«itSWbT 
-fe;pjp^*gjg©t;y5 i «tt3»v^ir;nc3fi®l«f4 
?«A*?1c«TSi:, 01 (b) C^T«fc^lC, !I©*Rte 

i fit w.&fctiL®.m s*-r * aasgmttfiSfi-fe^ * o < 

S^©lCtt. #81113 5 6 - 1 0 7 2 1 6*gffitt>*BM9 
50 ffJB4 3 6 7 9 2 4^te«^tfy^*-t;HP<fc 0ft< L- 
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11 

&,±Mt&m$:&imnm&mih±)V (Surface 
Stabilized Ferroelectric 
LiquidCrystal cell :SSFLC c 
ell) mi (b) CiSV>T. 9 0 OttX 

IZt-J y?M<D®&n*7KT. 9 0 1 tt&SflgfiiiSii 
(SBf6]^(p]) S^T. 9 0 0 £ 9 0 1 £ 

vf&Tfttim&ftTcDmhfte-e&z. lai (c) tc 

HI (d) \Zff;-r&5\Z%iMTZ>m%-0 
fif£££J C iC «fc 0 =■?©#««©;*.< -y^> 

y£fT5££*<T££. -tLT, SI (e) tC^t«fc5 
tc. ^ft^n©lg^©#?©&©iEtn|;£|n|t;i«J£ft;&U£ 

[0052] ccox-r v^>#\zm\ -t;n*i©3fis§« 

©SB#ffi£«#£#llHg^fflT.5©T/x sec ©;•}— 
[0 0 5 3] b*>bfc#£, 9ftM«tt«A«fflU^«« 

[0 0 5 4] b*>U «£, S&SSttfiSca'N©®*©^ 

Offib. »W^**ff-5tV»'5'bWTr»-5. C©P&IfrS 
3K©JR31*H2 KaoT^L/lttW*. 

[0 0 5 5] (a) ttttV!ttttttftf=*ft«.*%U 

£ £ «ff^DDKf © 9-)V V A £ © £ 5* b fe © T * 
•5. 13© 9 0 OitXtiTT-f y ? S<DJ§&m<DJ5ft%:* 



(7) 4$IS¥7-6 4 0 5 1 

b. 9 0 1. 9 0 1' tt«jm^mi$©5Rg«£ttaBfc& 
S5&St«tt*fcJI#T©e*ll©2r|pJ (ffi^fnj) 
«'Jft8.. tt«WMTOm©**tt«©MMI« 
■It^S^cOgtt^lPj 9 0 1 , 9 0 1* cX>l^7 

irmmm* 0 0 £©ra©;fc££;&ig$n£. ej©9 0 

2. 9 0 2' te-ttt-Pft, lEW^ftK^&SjffifcaiiD 

Ittt1&KA&?©J&frtt©fttt©2ri«ll«£U 9 0 2* 
SV>tt9 0 2* t9 0 0i05&tftAWhftfl. 0' 
20 Sr^-T. latC^T^^lC, pt^EUftd., 0.' 

!MS«tt*ft0fc*#K«*SI?ilOb;fctt©*a#^© 

0 2 (*SHU9 0 2" ) ©fiSSTJSn***, /hSft 
mRE©BlJUT?«?«S^7-«C:©9 0 2 (&£W*9 0 
2' ) £ 9 0 0 t©ra©{4Bt-WS*. 

[0056] -ecT?, 02 (b) \zmt£.o\z. 

io 9 0 1 ©ttglC— ^©d3t«©il5t«fl9 5 1 

3c-r**iRjic-&t)«n«'=pm©«s8^e.n-s. r©;i 

£ bTPg^S^** pJt6 £ a * . 
[0 0 5 7] Jfcfc, C©3^tttttKa©KM&i*ICfli& 

[0058] m»m i) ife-r, Mt^oMtLT 
-»©^f7xsfi^K ^-n^n©s«©^s±icfiH 

SUB© 1 TOK£/t^->fl»ftbfc. 

[0059] *k. -en^n©sts©ic*§i : £«oT*« 

50 *®±^:ffilCiffii^Bi^^fiSibfe. 

[0 0 6 0] Sfc^T, C©*6SI9±^:ffilC#>J-f 5 HP 
SI-A-2 0 0 1 (f-vVttS) ^bf>3-HT 
^bf^bifc. C©— #©*f5X»*©#y-f5 FK# 

£«fc5fc. •fe;MP2/£m-CttO&bttfc. 
[0 0 6 1] ^«tC. i©^-feJHc5ilR«tt«taaL^«l 
lSaa^bTaWWSaSa"^***. &Abfc34 

st^tt^am^fe i omnzm 2 tc^-r. 

[0 0 6 2] 
40 [82] 



13 



(8) 

fftMNo.1 



&mW- 7-64 0 5 1 



14 



C 9 -^Q>-C0O-(^- 0C 6 


28(%) 


C 8 0 -^Q>-COO -<Q>-0C6 


14 


C 8 0 -©-COO Hg>-0C4 


14 


c 8 o -<q>-coo-<§>-oc 8 


12.5 


CoO ^C00^@^C 5 


9.5 


F F 


8.5 




8.5 


C 8 ^^OCH 2 ^Q^C 3 (2S,4S } 


5 


■*»ajtcc) sc 58 Sa 71 n 87 i 

P =-14.5nC/cm2(25°C) 

r = 64/zsec (±5V//tm, 25X, 0-50%) 



[0 0 6 3] C©&Sf«tef£Sfc«|?£8!;&nUT— 0(7> 

jc*5^t6 o h z (DmM&£mimvTmmymm&mfe 
Lit. mfem&&m3\z7K-r~ mfrzmz^^iz. mm 

[0 0 6 4] mmm 2 > *a-feju©«« t lt— »ro 
c (D&m&m-D xsmmm±±m\z 

©l>lE£®£*f|Sj£-ti\ -feJPJ? 1 . 2 ymTIAO^-t)* 50 



fc. 

[0066] m.mz. z\o&±Mz%tmm.&m&FLc 

-6 4 3 0 (Hof fman-LaRoche) 

[0 0 6 7] 
[«3] 

FLC-6430®*Jttffl 



I TOi<£/^-^ 
[0 0 6 5] ^IC. 





90nC/cm2 


»Stf «j ? 


0.43/^m 


) 


27 




46 



[0 0 6 81 ^co^mi4fSair^^(S>t@^tc-ty 
hU 2 0. 5X:{C^ViT6 0Hz co^^&'^rBJJtab^ 
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(9) -6 4 0 5 1 

15 

[0 0 6 9] m&im 3 ) 3 KSSViTtt. -tffiSH 

1 43<fctf 2 EWfcS* <Z>3£&S&i£lfrfeJl'£f£KL 



fejt» 




7£E 








Sff- 
8fi 


Iff- 

m 






BuriJtri 












1 


89 


PSf-S-2001 


89 


P3-S-2001 




a»» No.i 




9 3 




2 


89 




89 






FLC-6430 




B4 


0 14 


3 


89 


PSI-A-2101 


89 


PSI-A-2101 


.mm©* 


FLC-6430 




85 


a is 


4 




PSI-A-2101 


89 


P9-A-2101 




FLC-6430 




06 


0 16 


5 


89 


PSI-A-2101 
(f yv5»ft3E») 


89 


PSI-A-2101 
<fvV5ififc28> 




saf** No.2 

(S5-7SH) 




07 




6 


89 


PSI-A-2101 


89 


PSI-A-2101 




IiSttNo.3 
(S5~7#B) 


ms. 


a s 




7 


89 


PSI-A-2101 


89 


PSI-A-2101 




M«*No.4 
(i5~7SE) 




a? 




8 


89 


PSI-S-2001 


«t 


PSI-S-2001 


*w 


iflS-ft No.2 


ate 


a io 




9 




LX-1400 




LX-1400 
(Bttfcj**) 




ZU-5014/000 




a ii 




10 


89 


PSI-A-2101 


Ul 


PSI-A-2101 




ffllfitt No.2 

<*s~7«n 




0 12 




11 


85 


PSI-S-2001 
<*vVSHfl#S> 


HI 


PSI-S-2001 




jaa»No.5 









[0 0 7 1] ^5lC. ««Lfc»tfi»»©»««&2~4 [0 0 7 2] 



[0 0 7 0] 
[*4] 
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(10) 7-640 
17 18 ' 



it £ W 


♦BteftSlt CC) 


-fb^No. 




K Sc Sa N I 


ft 3^1 


C 8 Hi 7 0 -<^0>- OCaHw 


■ 50(- 42)- • 63 • 




F 

Ci(M 2 iO -^^O^- 0C a Hi7 


•40-52 61 - 65 - 




F F 

C 5 H„0 ^>-<^<O^C8H,7 


- 63 • 93 • 126 • 127 • 




F F 
C 8 H, 7 0 -^b^d^O>-C8H,7 


- 60 -109 . 128 - 


<b£« 


CN 

C e H 17 -^-^-OCHi-^-Cj H, 7 (S,S) 


. 86 - - 


<b^%6 


CH 3 F F 
C 6 H, 3 - C*HO -b-^-^- C B H, 7 (S) 


- 47 - - (• 42). 



lo o 7 3] meizn. m^2-4<o^n j en\z'D^ * [0074] 





<fc£»No. (Jti?0 




1 | 2 | 3 ) 4 


5 


6 


K Sc S* N I 




24.5j24.5i24.5j24.5 
24.5|24.5|24.5|24.5 
22.5|22.5j22.5|22.5 


2.0 


2.0 
10.0 


. <RT . 66 • 81 - 86 . 
-<RT. 69 • 81 - 87 . 
.<RT • 67 • 79 • 85 ■ 



tO 0 7 5] *7lCfi» »)«!»2~4©-€-n-?nCt3^ * [0 0 7 6] 

r, gs^ii. 3\^t**N ^.=evM^^zMt^mm& [am 











6«» 




(nC/cm 2 ) 


■ec > 


20c ) 


(/isec) 




-1.5 


24 


23 


170 




<0.5 


23 


19 


147 


sa*«i4 


1.1 


24 


20 


172 



[0 0 7 7) £8fcttiU^5&ttJftr-Sft£ft<P*lSi [0 0 7 8] 
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(11) «f«W7-64 0 5 1 

19 20 





ft** (BIO 


ffifeisse CO 


(nC/cm 2 ) 


SCE-13R (M?S).SCE-13(^?fi) 


K Sc Sa N I 


mi&5 


90.0 10.0 


• <RT • 60 • 87 -105- 


0.7 



[0 0 7 9] .cn6©tiH:6 0Hz<D^Sf5:^iDb 
UT*4fcLTV»*CtWl»*n*. £©J:3C. 
T, !MI*tt*»Ktt3fc»b;fc3R*fi©«UB££*>KH- 

K-£ffift3SSS«ttiKasf^ 
©**t*jebfc»tt*»aci3»»"p*-B. cnu, *© 
.fc-5ftSi&t::<fc*. 
[0 0 8 01 lKi«SSii?l:*V>TlMSffl 

v»*««ict4«>K«©fl****»*RiaDi9©«a»T 
©^3tttS8©»^BeiR3*(pjtc-a-t3-B:Tsg-r*At, nn 
»Jt5fc£©«£fc>K£«©«^fcl^flre»*. >K^© 

»#T?*ntf. *«fc— 2f©*fc«3tett«'&*>-B:*. £ 

[0 0 8 1] (1) gKSrBB, «*©*RJJD©«JB]Wtt< 
*>5— *©Sfc*«JB'v»*5fcr*«l«iWKaJBIte 

[0 0 8 2] (2) ^>»-5fc»{Cv 
EPlnNf \Z £% 6 ©stofe*MB H a J: o T»»KIBtf* 

&ft*. 

[0 0 8 3] ±32 (1) ©MBjfttt. #BMlSlftASff 
•5tt«©*»W©*ii*5«««TrJ4**«:W«t«:6tt 
L*>Lft*te> (2) ©mHjft»K5T&*. £©.& 

[0 0 8 4] 5S«ttt^S&fflV^*«W©«fiia^*5fe 
^Tftt. fa«rt>©^£froTU*Jl5j8»:RJI8rt>£fiHS 

[0 0 8 5] 5K5fej£©»6fctt, KBBIftNtfiE*! 0 V <*: 
«a^ttia2 (a) , (b) \Zm-r-~2<D$- 
£tK889 oi, 9 o i * ©«i:-5£>3&>©ttSBk:ftS. z\<d 
t^r, «tsot5^i«'9 o i ' T*n«ma3io 
©«««***# sft*#, 9 o i ©«ag-rae>n««s&« 

ii&s*9or *©iijwnc«a»cffJD 
smTUfcmffi©ffitt£*£si-ffi#-r*. 

[0 0 8 6] 4ft*. M"ft3t*^©*&ttt. 0 2 (c) 



{c^-r«t5tc^««g©sei«]*rRitt9 o 3©^t?&*. 

59 0 3©#|6]£,h*. t£oT, £©*£©«#«©« 
20 ifcfrlfijW: 9 0 3 ©^fttZ&fcj-tt-tlfcf 

[0 0 8 7] fr&£38^:fe.fctfjR&£jfc^©i$Jn«ffitc 
*rr*a»#3iii*fls*H 1 3 kjrt. H-sfefc*^ ©« 

£\ 013 (a) 5 iEnmtyM'&T$>-DT 

hfS.m&W1}mT&~DTb, B2llIttEEftt0l;:&:«&jMr 

[0 0 8 8] te2r. 5R5fcj£*^p©«£fctt, El 3 

(b) \z7F-r&o\z, tkm&.<mmm*emmm,EE#o vie 

iRi«tH 2 (b) 09oi' (myttiUDrnxasfo 9 5 1 
— ft-r *) ift*#t. m«ffi«Jtti^»«ca»^-©si6j* 
[6j»<ia2 (b) ©901 tftoJtfc©, 4KKflE®4b&& 

[SJ9 5 1 tJKa^ ©ElRj^rttj^-Sbtt^CtJCJ: 

[0 0 8 9] Ci-e. 5feJE©^W©*«*fr^»«r*S 
*i»6fc*4©«»|«tt*a» : P©> : EUtt©«*#JH 

■r*t, fr#£«<iic#fct-*5H>^ffiJit»&tc^ 
50 «s-r*«i)RK©*ssiwOV»T, v»-«*ftt>-t©8ui*»p« 

K©MT^«:ft5a3a©tl:^»CftoTVi*. 09*.tt, -fe ' 
;w#*t2. 3©-fc;PX-tt7b*>^MS^M-(B!l©*K©*. 

ft©©. 9e>^©*i*#wiJEWr*«. -tuMP? 
8 1 1 1 ©-fe;u-ett»gyK&-^©s«tb*^«bT 
nftv>. -fe;w#^ 1 o©-fe;p»c*3^T«5tf>^ 

fit. ir^©WS«nfc*»**B|i3ffi«©#tt#tt, *fii» 
40 K^fiK©#^»tt^M-^S©!S9fefilSSa©Siafc*3ffl 
T?fc* c ts*^^tc?iigbfe, 
[0 0 9 0] ft*, 9tf>^«a£W©EfiI«yitttU 

mwmmm&z ttw^^fe * . 
[0091] mftmm%7¥>wft-5m&iz 
n. ±Ebfcai»«tt*a©jtft)fetti8*»*&*fc» 

7fc?>^€frtt£«l;:©*;Nr3~W£. PSK©rt. 7* 
r--f^^-S^L.ft^©S«»C7lf>^i8L3a**6-r 
9fcf>y«iSfi-rt, *©l6l;:£t;«l» 
50 i^:<fc^Th7>yX3'*©^©WI!ftl/fi: 



21 

[0 0 9 2] tSX, 5t^SSFLC cell &m 
££*b3IK««:iSfi-fe;W 4: wafer), *gj£tf>y^#-fe 

n, RsfcSfettas^-rawitittKft-t^s r d q 

0 Digest, 106 (199 0) KJl&frSftTt* 
-So cntts SFLC cei I C^tXS BFLC 
(Short Pitch Bistable) eel 

[0093] (i) flejfetoMfWttttft^H-cjajss 
tffesfev^, a»»«**#<'r*iaMi«tt*»o 

fcB&fcttSSKKD** * < -r**K)W*«. L 

a>«a««lll/<fe0, &«45C!>irF*ffl<c£K:fe*. 

[0094] stf ^(©sawtttifcii*-- k-ck 

[0 0 9 5] (2) fle-feiOaftSl^ttJKJl^-HTrtt. IS 
/X*^©a«««*bfe»n»*fe6feVitv^BIIBfe» 

[0 0 9 6] fe*5, CWJBKy^aiSIWttlKaoMUBEb: 

ntl^^K :<Z)SBFLC ce 1 l^J^LT 
©FLC 6 4 3 Ofe*ttmttKfltm®»U«>ftlStl 



(12) 1$9B¥7~6 40 5 1 

[0 0 9 7] (§Hlfc#J 4 ) £|fefl 4 T»3fi««tt|fta^ 

2-4 (0-tn-pnoM««ttiaE»ir;HwH i 3 k 
«tt/^px«BEfc«t«>aafc)t»«*fl: (i o%->9o 

%J^9 0%->10%) CSt^WCJ^. 01 

^O^fcRfM (rise time), &\rWA\t9»K 
tfcfrZV&Vtm^V&itmm (Fall t ime) 

[0 0 9,8] *Ml:*Wlil7U-A^«ffl^ 

<fe<Tttfe6fe^o *««fKl41m8>OTT* 
[0 0 9 9] H14 TttHIftrtlEE^ 1 VOR, faff 1 ^ 
ttflJHO«Etfl 1 0VJK-b<&»5K 01 6T»4 7V£U:(D 

*ft©Jfc*WWW« 1 ^ UtMSUFfcfe*. 
[0 10 0] EA±0>IS» £1*5^X14, 

[0 10 1] *»WT»47-<— ;H«JBJk*9— * 

>I4»*£**:*;#V> 5 0 0 cm 2 • V-' • s" 1 ) 

[0 10 2] 

40 
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(13) 



23 



7-64051 



24 











(cm'-v-'-s- 1 ) 




150 0 


10 0 


0. 1—0. 5 




6 0 0 


50 






>10' 


1 0' 


1 0« 


(CHOS^I-t^lf) 


&GH z 
(ilin*-*) 


2 0MHz 

(l=10.H = 30|ln) 


5MH z 
(L=lO.W=30jim> 



[0 10 3] *9iDs m<^il->'Jn>tftch7>^x 

0 f f jt ©* £ x < ^ > ifm^tim ztizztiim 
muzz, 

to l 0 4] JW±*bfc±-5(^ *SUG:«rte**U 
a*. 3»*aWttLCD©flr^fiU9oftfefl:T»s. n© 

[0 10 5] SI 1 7 K**Jfi«lfcfll**5— &a&i%g 
«©JH(fttt*«l«©lHl»«lriE*3R"r. 017 (b) te¥ 
MB, El 7 (a) BH17 (b) ©SiA-A" fc«fc* 
Brffi0T&-5>. COjKBS«SlliHl7 (a) KtkT 
J:5fcPffl©miSa^'Ja>€^-x»«llwffll'», d 50 
©^-xaffi 1 ±CNMO S ©X-f y ? 1 >£ r [a]&S£fg« 
Lfcfc©!?*^. *SfifCtt#ffi^*««lC^ 1 © b 5 
>^X^Qlt^2 ©h7>^X^Q2©-t3© h^>v s 
X**fi?«UTlr>*. fth^^X^Ql. Q2©V— X 
Qls, Q2s43<fctfFl"1'>Qld, Q2d«Pli©^a-> 
U3»Bl^fcNS!l£«B2tUT}gJ«SnTV>-&. fth 
7>S>X^Q1. Q2©y— h^ffiQlg, Q2gteft*©V 
— XQls. Q2s£: Kl"f>Qld. Q2d(C*fc*«oT^- 
Xtt«103'y3>J0.h£#j&Stt. fty-h««Ql 

»y— h«ffiQlg, Q2gC#'J->U3>^fflt,\ y-h 
IftKM SgiCttS/ 'J n >KftBltfflV»fc. ft h 5 >i>X 
*Q1. Q2ttft*©y-hfflffiQlg. Q2g*S^-XS« 

1 ±T-> U 3 >mtm Bt#UJ"j3 7atT« 

x*qi, Q2ti: ! &(cMi!i«mc s A^itenrv^. 

C©«Sl^fiC s ttSS 2 © h 7>v'X^Q21CB¥»-rs 



[0 10 6] JK±©y-MftR«3g, «tl3 (ftflS 

n>m@7 afeJ;r/7;U5n>i7AgSi^7 b^a-3t, ^ 
-X»« 1 *ffl±BBKtofc-aT«BH)l 8 MMtStlTfri 
*. £©#®BI 8 tt^— X*« 1 ±\ZMf&1snfc®9&& 

[0 10 7] h9>> f X^Q2i:^©h5>v'X^Q2© 

'J -> U 3 7 a U =J >lMbR 6 ©±{C-& D 

M bTMS tlTV^ttS©«5S®[ 8 (CttSffiJt 9 *?i9: 
tf&TV>«. «SM8©±t«¥tei^^«^«tm3£© 

mmzfrtz-oxmssmMi o^ssnrns^ c© 

tefSf^ffil 0«C©fiffi?L9Sr^-L.TT®©# l J->U3 

>Sffi7 alcfclg^n, il©5i?U->Urj>®ffi7 

L-T h 9 > >?X^ Q2© K l"f >Q2d <t«SCMtCigfig3 

[0 10 8] 117 (b) lC^i-«fc5JC. Sgl© 

h5>^X^Ql©y-h«ffiQlgtt^S^4tr^^ 
tX, ^l©h7>^X^Ql©V-X«ffiQlsB^«t 

4»r5Ss-r«»m^5ic^snTv^. mi©h^> 

yX^ Ql© h* W >m®Qld 2 © h 7 ^X* Q2 
©y- hm&Q2g43<fcl*Jf Jf&s&gC s gB©#'J ->'J3> 
tl7atBy'J3 >mtm 6 ±(CJgfS$nfc*ffl©T 
JI/=-<i7AfiE«!7 bK&i&StXT^-g.. 
[0 10 9] hfB©^-XS«l fcttftRHBSn&tf^ 

x»«i 1 ©:ttftmictt:£BKSW&>tffamffii 2*tj# 

Jj£3tlT^-5. r©»(oimSl 2 MoT, 

[0 110] i!©.J;-5&#9Xg«l 1 tBtrie^— X* 

«i fctfttiaiKiBSft. ns«i, ii©wtcsi«m& 

<»J<hLT€efflSn<5 (MMl 3©*m IB|6]^Sff 
Wrt#««4CpB«LfcJit)TabS) . 

[oiii] %.iz*mmm\z&z>±.&mM,$i*$imom 

$h\Bli&£-Z<D%tMmz-z>\,>Tmwr2>. @18C017 
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(14) 

25 

[0 112] j£^E*fc4 tm^«8 5 ^©^ifi&Cii^ 
T, ftl©h7>^X*Ql*<ptnlE8§$4s 5®tnfft 
tcS5gg$nT^^„ MKDh^^v'X^Qiroy-hQl 

*Ql©FL"f >QU\Z\tffinh®&C s(D-«i, ft 2 

>^X*Q2©7-XQ2stemi!IlC&^$n. S2©h 
7>^X^Q2©Kl^>Q2d«i£3Maffil 0 

[0 113] ^2©H^>>?X^Q2«y-hQ2g©« 
fit P W >Q2dSat^««ia«e<)?a:K« : £^'t4lg 
*^-T^. mi <DY=y>-J-A J 5'Qim.=r-^m^m2 
© h 5 >VX$>Q2\Z@k1&-? OF FP$©>J— 

***t4>ft^j:i**a*Lv>. *88M£gc s lift i©f- 

2 0h7>vX^Q2ttjKSLC»c€JES:HlJ)D-r^fc»e) 20 
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